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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the follow-up 
performance of an adaptive equalizing process while 
reducing the calculation quantity. 
SOLUTION: A frame is generated which includes a 
training sequence 100 and a mixed data sequence 
obtained by inserting symbols 120a-120d of a sequence 
made white so that they are scattered in data 
sequences 110a-110e. The frame is converted into a 
radio signal, which is sent out. The radio signal of the 
frame is received. With the training sequence 100 in the 
frame, a tap coefficient of an equalizer is set. During the 
reception of the mixed data sequence, an adaptive 
process is performed by using the symbols 120a-120d of 
the sequence, made white, in the frame to update the 
tap coefficient of the equalizer. 
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"T*J:9K:»A0fc.iR^-* • V-^r>Xi^^tf7 

[«*B2] hu-i^-^-^xi, afefb;*ft 

■r£J:5{ClfAL./dg^7 !r -* • i/-^>x££#t?:7 10 

BUlBti^X-^ • ^--^X^ffcp K. BUlB? U-A 
ft©Bfe{b § tltcU- ^r> *©&-» *MU£ffl(,>TjIl£; 

>y • ^-*>;ve*SC£*1$»iT4ilJ»BlXM: 20 

may u-A^©afe^b$nfc^-^>x©^»*;u 

£, 

&t *stf 2 fB«©M£jifi«&,, 

mrlB^l — A^tDSfe-fbiift/c or h 30 

->tf ■ ^-^^©Si^^uco^-ciufe^fbls* 
-r s^st ^$tyfi*^3 leigcD^aft «. 

afe{b3ftfci/-^>X©n^>tfJU£»AT&^©£ 

lzmm7 ] BTE7'u-AfBiS*S*J. 40 
Buffi $ • ->-^>X(cafeti ; 5rfc/c-tfS/cJ6©Ma 
*«-r*l84dtr»*5 1 ifi*K©Maii<i «. 

y u-A©^fg#4S«-r-5Sli#iai. 

Bine? u-af>9© h u-->y • ->-y>^icj:«5. mr so 
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ta^bs© * » 9 h rzmizmt^&t . 

BulBtg^x-^ • ^--!r>^?r§fi4J{C, miffi? I — A 
1*3© Sfefb $ ft fc~> - T > X©§ -» tfOl/ £ ffl (,> r j§rt> 

-TSJ^KifALfc*!^-* • is-iryxtz-gtsy 

\s-A*{%mfZ>y u-Amsx-r -^"i. 

Buffi? U-A**6tt«^«:9»0. SaiTSXT- ^- 

Bute? u-Aommm-^z&m? sss^f-^i, 

Buffi? u-A[*j©h U-~~>? -: ^-^>X(0:t3. 3? 
{bg§© £ 9 -fe 9 h f £ X f- 9 y't . 

Buffiil^x-5? • »>-^>^ ; Sr^ffcfK > Buffi? U-A 

tl/c>'-^>^©^>^'>>U?:7 r -^ • *>-&>Z.iplCWl. 
SETS.fc^tCjfAU/cg^f 1 -* • Jr>^i€:^tf 

MIB7 u-A©«im^*$«-rsse#©i. 

BulBSft^^tcgMS n/c^bili . 

rt©afelb$n/c>'--5r>x©s>'>iit;u?:fflt»riitc:v 
«a*m». miB^fbg©^ 9 ^(^a^Mff-r-siise^ 

A. 

«:fj(^-r?.<fc'5«:lfAL//c^7 r -^ • S/- ^>xi^ 
B5iB-7U-A?:«i^ff#«:^L. inm-rs^si^w 

n/c^-^>X©gn-»^";l/^rf r -^ • %/—*r 
{ct*fi-rSJ:-5«:ttAL'/ctg^7 :; -$ • ->-ir>*<h£ 
^7 U-A©JS6Sft-^?rS:(iT*Sfi^Si. 
BulBSft^©K:«M 5 titcmm t . 

u-Aptg© h • ^-^>xtcj:«3. mf 

© a fe < b 5 n fc -> - > ^ © > * U ffl l > x MiZM 
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[0 00 1 ] 
[0 0 0 2 ] 

>#JMB¥»©IHi*»*r^< . SJ#*<r&3Hbg§ (9 

us? -f ;u * <h fern 5 . ) © * » ^ff»^©w-»Rcx-fe 9 

h <jft£rJU=f"yXA«:j:4aj£«Hl) &tf5. c©<fc 
^10CCJBS<, #2 0 £^-£3 OlC^&ft&'r- 

b, y-^aoccw^siwmf*****, 20 

[0 0 0 3] ±K<D<fc5K:. h • 

T£i^©tt» (£«Bte) *»*;i> • u- F 
©r&£ 0 c<Dj:^«:fi»«Ftt3&s^tfn«, ^ncc^ 

tZtl&WMWl^&^z (Recursive Least Sequence, R 

ls) Tfrdi*)X2±*®mtixmMcm£i. km<oy^ 

)IZ • £ v VlCttLX, k (7k + 6)iO»WSM 
g£-T6o k= 7iir»W • U-h£ 1 0MHz 
£?tl&. 3. 8 5G I PS©a»t6*S:£>fi4T5. 
r U~^>^ ♦ ^~^>;* 1 0©£fl#4>^#>, CCO^^ 40 
ftft**^ » ^2 0 £ 3 0 ©RSCCteortT 5<D 

[0004] j: or, 3inw^^S<b irffic^n^o 
$> z> c > « Wiar* > ^ u % sjoufBff*©^ Dti^ 

[0 00 5] g/c, jtOjaiET^rfyXASrHtf-r-SBS 50 
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#2 0 t?—& 3 0 GCO(,>Tk, LFSR (Linear Fee 
dback Sift Register) lf^ffll/cX^7>^;^ffl 

[0 00 6 ] 4$HfW 7 - 1 6 2 3 6 1 #tc«, _ki£©^ 

^^2oso'f r -^3osp^tc"oc^r. aa;riu=fyx 

ntl^U, 3Ste. «fW5- 1 45 4 5 2^t 
TlO©gC^r--^7-F«rffitfctC^fJb, t^-^SB 
5Kc#AT*C£%7nLTl>£. Chit ^-^-^'7- 

3&^L"Cl»ttt». CCD^H¥5 - 1 4 5 4 5 2-^©J: 5 
[0 0 0 7 ] 

^r-fe* h Lfcacc; ^€^©iifitMa© 
[ o o o 8 ] j: or . %mmm*s z ? zfirnvrntte 

[0010] 

#©ee<fc*H6ti, ao^m-r-sj^isafftsccfcc^r 

»ffira<t^«:#AS*irc^s©raj£{t«ffli©)rc 
[0011] ±iB©Jr^fe2Hg{SJ©^iSafs«tc*fO, 
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i/--5r>^o«s/>jKii/*fflc»r«6:*sa*W^ *Mb 
[o o i 2 ] ±i£(Dee{b3ftfc^-*>x3&i. fu- io 

[0013] i/c, ilfiBBH^aa*. 7 U-AtJncDBfe 

^>^- ^-^>^©»jsr*^>^u©ii4*i;ber 

[0015] ft®? u-AftJiS^as&J. 7=-* • ^>-^ 
£/>#jU«rJfA^4*«*StoJ:9«:LrfeJ:l». CCD 

<fe5cc«flijwtcee{bsnfc^-^>^©n^>sKJi/* 
»A*r ^ c iced: 0 , »Affi«©jEfflcc»-r 

U «{bS<D*^^a*«±»-C*6 5. 
[0016] Zhic. 7l/-AM¥S*i, t*-* • 

-A^ttccfc^raefbsn-c. *«»i3***j>s#s 

[00 17] £/c, jg^i/--5r>X*s % aefbstifcs/ 

•r^jc^tcjfA-r^c^tCck^^fig^n^^-r^c^fc 
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[0018] 

^lOO^COl^ii, [36<£fe<D£f5J1§r£>£ 0 f*-* 
•: ^-^>X(DSP# 1 1 0 a, 110b, 110c, 1 
1 0 d, 110 eCCO^Ttt. mS<0^y #2 0 £7*- 

^y^Sn^^^Oa, 102 b, 120 
c, 120d^ • Zs~5->X<D%$ft<DrS(,C 

»A3*rcc>*. tKDJOte. f-^-^>Xifl 
fe{b3n/c^-^>X<DiE^--'2r>^*JJgflcSnS. 

tt> • ^-^>X<D8P#r*4 (m-n) 

Jl/CTiCC»ASti4. ftfcfcSE^fcJOK:. nttl«± 
©1S»T**#, »acc«BI4(DWbg3 2 0(0^y7 r 

/cfci^Cc tt##MHCc J: 4Sfc*ttHI*s*S < tt * i CO « 

[0019] W C<0<fc5ft:7U-A%£j&?-£j£ffi 
<IJ0^iIf!«£H 2 K^-T. f*- df^JESB 1 5 ota 
fefb^-^>X£j5£an 6 0i«, v-ySB17 0CC« 

i 9 ot7-s;ji 7 0(cS8i«snrt»6. ccd4o<d 

[0 0 2 0 ] ^-^fiSESBl 5 0fc£, :a> t*^-*©^ 

aa^bsn*. — afe{b>— 1 60 

«. ae^bstifc^-^>^*5fe«T*. fur, 

^SP17 0«, ^-^^JSSISl 5 OtCT^Sti/cf 5 - 
£ . >/->r>xcD^^ (m-n) ^sJOl/CiCC, afe 
fb>-^>^fiSSPl 8 0*>6>C0ae<b3tl/c^-^r> 
X©n2/>?K^*B(0fflt. fit, v-s>a$16 0 
h U-^>^ • ->-^>xm*&gPl 9 0^6©F U 
• ^-^>X^$fe3li (m-n ) ^>tf\rt> 
(Dt-Z • S/--5r>XinV>?}<JKDBe{b3tlA:^- 

c<ttcj:0 7ix-A«:»flcu, -en^i±j^a5i 8 OCCtti 

SO'WIL-C, r>^^2 00*6jt»B«#*ffl*-r 

So 

[0 0 2 1 ] CCC, f-^MSl 5 0<Dffif&$:m3 
tern?. ^^t'^-^^^^CD^-^^^-rSSP^ 

*3>t^-^*ftS2ioiLr7SU cniif-^ 

• X^7^>>^^2 2 0tCl£^3nri^ o CCD-r-dz • 
X^^>^^2 2 0OtB^«, ±j^O/c<fc^«:v-^ap 

i 7 occw^^ns. 
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[0 02 2 ] • X^7>^2 2 0&, Sm 

W»fflfflSStS2 2 2 6 i/7H/^2 

2 2^6«JiR3n*. Cti^ t LFSRecJcSafeflUB 

ffl«B<D--0»-C**. 5/7hU5^X*2 2 2* 

£4, 2o©gffl6ffJ»ffi?PiSII|t82 2 4atf2 2 6(0f'P 
JBtCfctK 5/7 hUt>X*22 2©UPCC««Hae{k 
jn/c>-^>X^«t^CiW^6 0 C<7»7 h 
U5/*£ 2 2 2CDtU^in>t^-^*:<*^2 10^6 

(D^-ztzmmtnwimmmR-rzcMCit:*). a^fb 10 
[0023] mmc aaibs/-^>x^jijEaB 1 6 o * 

f*^2 1 0£l>ofcA*tt&C><D"C\ BffteW^SfffiHgt 
g2 2 4*fl*9JfU >7 h US/** 2 2 2<DB\t)%. 

1 7 0 i, j$ffiftira*ngtff«2 2 6^«»-r 

So 

[0 0 2 4] fIL, jfctefcj^fc^ aeffcStifcS'- 
^>*te v hu-~>y • i/-*>*rtt§r*s. c 20 
h u-->^ . */-^>x<Dl£Sf <to 

h U-^>^ • Sz-^XCDni^tfOl'^r 
• */~*>XK»AT£<fc5fcTSC<tfcrgrS. 
[0 0 2 5 ] C CD J: 5 &j£m»J©&IS»fI«<fc 0 Utfj 3 

To 7>f*t3 00», SftSP3 1 0tC«iK3*T,r*J 
0 , SfiW 3 1 0 ttlf { tg 3 2 0 RO'iSfS^SSP 3 3 0 

>y->-^>x«^P3 4 0tcg^^nri^ o */c 30 

Sj£*0fflgB3 3 Ote, h U-^>y is-flsXftCttL 
MfoimZft'? h U-->^©11SP3 3 2 4. *H%9J 
©3ES»fciil«6«iffiW3 3 4 4^6flW5SnS. Wb 

#S*i*J:5K:&ori>*. ttte. 3Mb«3 2 0tt* fit 

[0 0 2 6] T>f^3 0 0tetet>TSd3tt/dtettfs 
SfISP3 1 OfCTHSISti, »i^/cW 
ffl*^f3btlS. CCDS, Sff 0/c7 U-A<D*>^, HU 40 

~^>y • */-^r>^ i o ocDSP#£ffli>T, Bitj&a 

83 3 0©H/-i>yj8I8»3 3 2^. 3HLB3 2 0 

«J*Stl/c h U-~>^ • S/--2r>X4<OJ:t«*^*& 
<D~t\ h U-~>y ■ :>-^r>X«,t£353 4 0*»6<D{f 

r.>^ja®SB3 3 0»«fb83 2 OCC-te* h*T£, CflD 
[0 02 7] h U-^>y • S/-^>* 1 0 OCD^ff 50 
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<t, ^{bg3 2 0(Dta^«iIfieMSa53 3 4«:A^?n 
So iI«B6ffl»3 3 4rtt. il^f*-* • 5/-*->** 
KlfAStafc, aMSn/c>-^>^Oi/>^H 2 
Oa, b, c, d£ffittiU cnccMLiBjS^aSrtf 
^o Tttfrfc. WbS3 2 Oiffiau/cfi^?*-* • 5/ 
~^>*mS/>JiOU«fc:, Bf5e<DfiHB©S/>#;U»0Hl 
U «(UI3 2 0©> ^««3Wiar*4*tlllrt 
So cntCtt ^»a&fkS4i/ci/--2r>^©i/>**iU 
*CTSWB320*^Urail8h/cCiiCj: 
iffi***ffl-r*'ia#**. h U-~:/y«H»3 3 

<t»3 2 o*aiaurar K«asfts 

3 4 tt«gj^ 6 u^m^m it , *©^ass *ifcfii<t , 

^rUiSTo 9<t»3 2 0OW**5 1. 2r#>£ 

*b^cc«, asftsti^ffl«ir*ofe<fci^*ijWr"r&, 

RL S^fflC^iJ:l\ 

[0 02 8 ] jt(C7^U/cRLS«tfffft^l^. nr> 

i@u*^»*tf*)&i^r, 1 5/>^';i/S 
©J&WflWk (7k+6) /mtcftasns. Mx«, 
5fe<b[5]^<DiBiU- m=4t?*n« t 9 6 2. 

5MIPS ST?1lj»#«4>-r-&. 
[0 02 9] g/c 4 5fctC^U/c h U-^>^ * 5/-^r> 

m^^>m^m, h u-->^ • */-^>*«*&gB3 4 

0(DttJ;ft£. il86«a»3 3 4 6Cfcffl*r*. iiee^s 
gP3 3 4"C«, CCDh U-^>^ • i/-^r>X«^g|53 

4 0^6©ffl4^bS3 2 0)5P6O©#©flld:«:J;tt8 

[0 0 3 0 ]«±I^ 2r>^%BI5CC7S 
To 

(1) H/^/^-v-^/xi, a&fbstifct/- 

>r>XCDi/>^;U^f r -^ • 5/— 5r>Xr|iCCfiSETSJ: 

*MT4. Uf? y'4 10) 

(2) 3HWTSo Ur 
7^4 2 0 ) 

(3) 7U-A<Dft«Bft#*««-rS. (Xf77'43 
0) 

(4) 7 U-ArtCD h U-^>y • 5/-^r>XCCj:0, 
i?fbg<D#*7 # ^£-fe* hTSo (^-y 7*440) 

(5) *f^-r-£ • ^-^>X^r^(I4 ] ^C. 7l/-Art 

©ae{bsn^2/-^>xc!>ss/>#;u*ffliirjaj£te 

4 5 0) 

[0031] a±ja^fcntsffi«, -wccasrr . $ ^ 
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ftl>„ 4^>#;Uto£ 1 zs>#)\,f$Al>tcm 

3^>>^;btc^^ l ^>^;u»AT£J:^ftc<bfe 

<DiKf&m&£feLXl>Z>m&t<CI<X, 4 islstfMc 1 >> 

>*';MfA-r£C££. i^fiffliJ^eSfiffliJ^^fi-r^J: 10 

[0 0 3 2 ] |hJ*3Hc x 4^>^;b^:o^ l >->*";MfA 
0 /cf^6c t 8 > > o £ 2 > > #;H*AfS «fc 5 ft 

[0 0 3 3 ] 3 B3rtt3>t' a -^**92 1 
Wft< <fcfc<fcl». Cti», Sfe^~^>X£f£Sin 6 0 20 

h U-~>^ • V-^>X«*&gpi 9 0. 34 0 
B»*ca*r*J:5ftu^x*r*>J:i». 

[0 0 3 4] 

[JHttffl] QAM (Quadrature Amplitude Modulatio 
[0 0 3 5 ] 
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[0036] SEfc, afe{tsn/c^>-^>x*ifAr^ 

[0 0 3 7 ] ft*>\ Sfe{t3ttfc^-^>**»A , rS 

Cicero, eiSiifi^«ii>«-rsc<ttcfto/c^ it 
[0ffiQffi#ft^] 

[19 3] B2*C*wa? r -$r£jiSan 5 0®fftffl£iEfK 

[H5] #^BJ<D^<D7n-£^0r&& o 
[06 ] «e*<DiS«7 U-A*mT ^r&£ 0 

150 -r-*^* i6o aas/-^>^ fi R 

SB 

1 7 0 

1 9 0 

2 0 0 
2 1 0 

2 2 0 

3 0 0 
3 2 0 
3 3 0 
3 3 2 
3 3 4 

34 0 b U-~>^ • ^-^>Xftffl 
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